Heterogeneity of the rat hepatic Ah receptor and evidence for transformation in vitro and in vivo.
The characteristics of the Ah receptor from rat liver were investigated following the incubation of cytosol with [3H]2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) under various conditions, and using DEAE- and DNA-Sepharose chromatography and sucrose density gradient centrifugation. These studies indicated that the Ah receptor can exist in three distinct forms in vitro that are dependent on the presence or absence of TCDD and the duration and temperature of incubation. The unoccupied receptor was distinguished by its elution from DEAE-Sepharose columns at 0.20-0.23 M NaCl and lack of affinity for DNA-Sepharose. Following the incubation of the unoccupied receptor with [3H]TCDD, two occupied forms were distinguished based on their overall surface charges and affinities for DNA. One of these forms was predominant following short incubations (2 h) with [3H]TCDD at a low temperature (0 degree C) and was characterized by having the same elution profile on DEAE-Sepharose as the unoccupied form, but demonstrated some affinity for DNA. Another occupied form was predominant following an incubation for a longer time (20 h, 0 degree C) or at an elevated temperature (2 h, 20 degrees C). This form had an overall surface charge that was less negative and a greater affinity for DNA. These changes in receptor characteristics were dependent on the presence of TCDD and were not accompanied by apparent changes in the sedimentation coefficients of the two occupied forms. Anion exchange chromatography of the [3H]TCDD-receptor complex extracted from hepatic nuclei of [3H]TCDD-treated rats indicated that the ligand-induced change of the unoccupied receptor to a less negatively charged form had occurred in vivo. These results indicated a biochemical heterogeneity of the Ah receptor and suggested the occurrence of a ligand- and temperature-dependent transformation process in vivo and in vitro.